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Introduction
The Rhode Island southern coastline, 30 km in length, can he classified as
a barrier beach complex shoreline. Developed from a mainland consisting pri
marily of a glacial outwash plain, it has been submerged by recent sea level
rise. Headlands (locally called "points") composed of till and outwash plain
deposits separate a series of lagoon-like hays (locally called "ponds") that are
drowned glacial outwash channels.
Interconnecting baymouth harriers (locally
called "harrier "beaches") with several inlets make up the major shoreform of
this coast (Figure l).
This field guide is an introduction to the coastal environmental geology
features of the Rhode Island harrier beach coast. Recently funded Sea Grant
research by the author allowed support of a series of regional inventory studies
of various coastal geomorphic and sedimentalogical features along the entire
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Figure 1^. Rhode Island southern harrier beach shoreline from Napatree Point to Point Judith. Mainland headlands locally referred to
as "points" and inlets as "breachways".
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Plate 1. View eastward of Rhode Island's
harrier beach coastline, 30 km in length,
extending from Watch Hill P t . (west) to
Point Judith (east). Entire coast mapped
as eroding during 1939-1975 period. Head
lands (called "points") are composed of
till and separate the barrier beaches.
(Photographs - J. Fisher)
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Rhode Island coast.
Long-term (1938-1975) teach and dune erosion was mapped as
was washover and tidal inlet deposition.
Short-term regional beach and dune
profiles and sequential beach sediment inventories were also conducted. Regional
short-term and long-term inventories of this nature are especially useful in
coastal management and environmental impact studies (Fisher, 1979)- This guide
presents some of the results of the above studies as well as general Rhode Island
coastal information.
The trip log extends from Watch Hill to Point Judith, R. I., and can be
covered in one day. All the indicated stops are at public parking spaces.
Fees
may be charged at some parking lots and beaches during the summer season. Be
respectful of private property.
Do not walk on dune vegetation if at all possi
ble.
In the text "map" refers to the topographic quadrangles indicating the
route, while "figure" refers to the data diagrams.
"Plate" refers to the photo
graphs at the beginning of the trip log. Mileage starts from the University of
Rhode Island at Kingston.
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0.0
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1.5
2.7
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6.9
1^.1
17*7
19-1
21.2
22.^
22.6
23.2
23.6
25.5
25.9

Road Log - URI to STOP
Intersection of Rt. 138 and Keany Gym Rd. (for Lower College Rd. add 0.^
and for Upper College Rd. add 0.6)
Turn left at the stop light on Rt. 110 (Ministerial Rd.)
On right Larkin Pond (glacial kettle hole lake)
Continue up Tefft Hill (roche moutonee)
Cross Worden Pond Rd. (state's largest natural waterbody to west)
Climb Charlestown recessional moraine
Cross US 1A. - Old Post Rd. (glacial outwash plain)
Turn
right on US 1 (^-lane divided highway travels on outwash plain with
moraine to right)
View to left of Ninigret Pond and barrier beach, to right is Charlestown
recessional moraine
Continue on US 1 bearing to right
Continue thru stop light on US 1
Turn left on Airport Rd. at stop light (on right is Rt. 78 )
Continue straight ahead at intersection
Turn
left to Watch Hill at stop sign
View
to right of Pawcatuck River
Keep left on road at arrow
Bear right on road at intersection
Turn right into Watch Hill parking lot, STOP 1
*

STOP 1. Watch Hill - Napatree Beach (Map l) - The extensive beach extending
westward from the town of Watch Hill is Napatree Beach (PI. l).
It is a
tombola coastal form, by which the sediment which forms this beach had its
source from both the Watch Hill area and Napatree Point.
Sand eroded from
both these glacial deposits is moved by longshore currents from the east
and west respectively.
A groin has been built to trap this west moving sed
iment. Mapping from aerial photographs indicates that this entire beach
has migrated landward almost its entire width, some 200 feet, since 19^-0
as diagrammed on Map 1. A pier that was formerly on the bay side (Little
Narragansett Bay) can now be seen emerging from under the sand on the
present foreshore.
Prior to the September 21, 1938, hurricane Napatree Beach was covered
with summer homes. They were all washed away by this record hurricane.
Hurricane waves 30 feet high were driven by a wind that reached 121 mph in
mid-afternoon.
In the Westerly - Charlestown shore area 118 were dead or
.
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1 - Stop 1, Napatree Beach, Watch Hill; Stop 2, Watch Hill
Beach (Mystic, Watch Hill Quad
3, Niant
Lighthouse;

missing and 312 in the entire state. Debris from hundreds of summer homes
was carried by storm waters a half mile inland with damage of $100,000,000.
along the Rhode Island shore.
Wave damage was high because the greatest
winds were on a spring high tide and, with the hurricane center to the west
in Connecticut, counter-clockwise winds drove the water on the shore and up
Narragansett Bay.
Flood waters were 6 feet deep in Providence as it rose
13 feet above mean high water. This storm flood height is now the "design"
height for all flood protection structures.
In the morning of August 31>
1954, Hurricane Carol, striking under similar meteorological conditions,
caused $200,000,000. damage, but with some warning only 19 died.
Before the 1938 hurricane, what is now Sandy Point island, north of
Napatree Point, was connected as a spit to the Point at its southern end.
Hurricane waves formed a large inlet at the spit base (Nichols & Marston,
1939) which remains open to this day.
Since 19^-0, this southern end of the
new island has rotated to the east as diagrammed on Map 1. A former mili
tary fort on the high ground of Napatree Point has survived both hurricanes
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and is still present.
25*9 Turn right leaving Watch Hill parking lot
26.0 Turn left at flying carrousel onto Larkin Rd.
26.1 Caution. Turn right between two rock pillars on narrow, unmarked, Light
House Rd. near crest of hill and continue ahead to gate watching for bumps
26.3 Park at Light House gate, STOP 2
STOP 2. Watch Hill Lighthouse (Map l) - From the entrance to the lighthouse
base, one can look landward to the west (left) and see the expanse of the
Napatree Beach - Napatree Point tombola. The higher ground of Napatree
Point, composed of glacial till, is obvious.
More significantly, the view
to the east (right) shows the prominent Watch Hill sea cliff. This cliff,
50 feet high, is the result of wave action from both the south and southeast
eroding the Charlestown recessional moraine. This moraine, which on Long
Island forms Orient Point, to the southwest continues as a series of linear
islands, Plum Island (3 mi), Gull Islands (l mi) and Fishers Island (6 mi)
to Watch Hill Point.
Post-glacial meltwater erosion by the Connecticut
River is responsible for the dismembering of this moraine ridge into a ser
ies of islands. The Charlestown recessional moraine trends inland some
1 - 2 miles (PI. l), and then parallels the Rhode Island coast just north
of US 1 (Old Boston Post Road) for 20 miles.
It finally disappears into
the waters of Narragansett Bay just west of Point Judith Pond.
It reappears
to the east as the Elizabeth Islands and Cape Cod. Looking southeast on a
clear day, Block Island, 10 miles offshore, is a remnant of the same Wis
consin terminal moraine.
It starts from Montauk Point on Long Island to the
west and makes up Martha's Vineyard and Nantucket Island to the east. Again
post-glacial drainage down Narragansett Bay and the Sakonnet River is res
ponsible for the dismembering of the moraine ridge into these offshore
islands.
An excellent example of the revetment type sea wall structure necessary
for storm wave protection can be observed along the base of the Lighthouse
Road and the base of Watch Hill sea cliff. These blocks are composed of the
pink Narragansett Pier Granite which underlies the entire Rhode Island south
shore from Westerly to Point Judith. These particular ones are probably
from the granite quarries in the Westerly area just north of Watch Hill.
26.6 Retrace route and turn right on Larkin Rd.
26.7 Bear left around the yellow Ocean House Hotel and immediately turn right
down Everett Rd.
26.8 Park at Niantic Beach (or along Niantic Ave.), STOP 3
STOP 3* Niantic Avenue Beach (Map l) - At this beach, the view to the west
shows the impressive Watch Hill sea cliff. To the east is the beginning of
the Rhode Island barrier beaches.
Behind the frontal dune is a series of
ponds that are probably the remnants of once larger ponds (PI. l). The
geomorphic cycle of development of the Rhode Island barrier beach is the
furthest advanced at this beach.
In the past, this beach was probably
further offshore, perhaps with an inlet leading into a larger saltwater
pond. With time, the beach has migrated landward almost to the head of
this former salt pond. Marsh deposits fill much of this former larger pond.
The rate of retreat of this former barrier beach and other barrier
beaches along the Rhode Island shoreline can be determined by detailed
photogrammetrie mapping.
Vertical aerial photographs from 1939 (earliest
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Annual rate of Rhode Island beach erosion in meters
per year based on photogrammetric mapping for 1939-1975 period
Coast completely erosional except up-drift from inlet jetties.
Average rate of erosion is 0.2 m/yr (Fisher & Simpson, 1979).

coverage) to 1975 (most recent at time of study but 1980 coverage now avail
able) are studied to determine the high tide line.
Surveyed field control
points are established on each photograph for scale and to reduce distor
tion. Distortion is eliminated by optical rectification in a Bausch and
Lomb Zoom Transfer Scope. This scope, designed for satellite interpreta
tion, has been modified for use in these studies by the author. These
mapped shoreline changes are calculated using a digital planimeter and
presented as areal changes per unit shoreline of 1000 feet (Fisher, 1981,
1979 ).
Based on these studies, the annual rate of change for the Rhode Island
shore for the period 1939-1975 has been completely erosional (Figure 2).
The only accretion is immediately up-drift (to the west) from jetties at
each of the four inlets. The dominant direction of drift along the Rhode
Island coast has been said to be from west to east (MeMaster, i 960 ) and this
data support that interpretation. The average annual rate of beach erosion
is 0.2 m/yr, however along this section of beach the erosion is above aver
age and is from 0.8 to 1.0 m/yr (Fisher & Simpson, 1979)*
26.8
27.1
27.2
27.^
28.2

Turn onto Niantic Ave.
View to right of recessional moraine and Light House
At stop sign at intersection bear right on Yosemite Valley Rd.
Bear right at y-intersection onto Ocean View Highway
Park off road on right at Maschaug Pond just before Golf Course, STOP ^
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RT | (TO W E S T E R L Y )

WINNAPAUG

STOP 4
STOP 5

STOP 6

STOP 7

Map 2 - Stop
Maschaug Ponds; Stop 5» Misquamicut Headland; Stop 6,
Misquamicut Town Beach; Stop 7, Misquamicut State Beach (Watch Hill
Quadrangle).

STOP If-. Maschaug Pond (Map 2) - Park along the road on the right and climb
the low embankment. This stop overlooks Maschaug Pond to the right (west)
and the Misquamicut Club Golf Course to the left (east). Maschaug Pond is
managed by the Rhode Island Audubon Society as a wildlife refuge area. Do
not go into the area unless permission is given by the R. I. Audubon Society
as you may disturb nesting migratory waterfowl and shore birds.
From this embankment one can clearly see that the beach beyond Maschaug
Pond has numerous washover fans that extend from the beach, through the
foredunes, to the edge of the pond (PI. l). Washovers develop when a storm
surge overtops the frontal dune and barrier beach. This entire backbarrier
shoreline has a characteristic bulbous fain shape on maps or aerial photo
graphs that identify it as a prominent washover beach.
Photogrammetric
mapping of washover accretion for the period 1939-1975 was conducted of the
entire Rhode Island shoreline (Fisher & Simpson, 1979) using the same tech
niques developed for mapping beach erosion (see Stop 3 for^discussion).
Along this Maschaug Pond barrier beach, more than 78»000 m of supratidal
and nearly 58,000 m^ of subtidal washover deposits have been deposited from
1939-1975. All the Rhode Island "ponds" have very low tidal ranges and
thus little intertidal deposits.
Most of this overwash was deposited in
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Figure 3* Annual rate of supratidal washover accretion in meters per year
based on photogrammetric mapping for 1939-1975 period.
Washover is more
common along western half of Rhode Island coast (Fisher & Simpson, 1979)*

the western portion of Maschaug Pond.
In general, for the entire Rhode
Island coast (Figure 3)» washover deposition is more common along the wes
tern half of the coast. This is probably because the barrier beaches are
further along in their cycle of development and more prone to overwash.
28.2 Continue on Ocean View Highway
28.6 Turn right on Bayberry Ave.
28.8 Turn right on Maplewood Ave.
29.1 Turn right at the stop sign on Atlantic Ave.
29.2 Parkjust past where the road becomes dirt
at Misquamicut Pt. Beach, STOP

STOP 5 . Misquamicut Point Beach (Map 2) - This beach, just adjacent to the
western side of the Misquamicut "Point" headland exhibits excellent washover
deposits. The pond just inland is Little Maschaug Pond and just beyond the
Golf Course to the north can be seen the Charlestown recessional moraine
trending inland.
Along this beach, washovers cross the dirt road and extend completely
to the marsh beyond.
Overwash usually occurs at low points in the foredunes
such as a blowout, former overwash channel or beach buggy access road arid
produces a distinct washover fan.
If the entire foredune is low and there
is a hurricane storm surge, a coalescing sheet-like washover, called a
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washover ramp, forms. The greatest factor controlling the occurrence and
amount of washovers in the 1939—1975 period is the presence of an eroding
beach. At
of the coast where washovers were above average, beach ero
sion was also greater than average.
At
of the coast where washovers
had occurred, beach erosion was also occurring.
During the 1938 hurricane, overwash surges eroded the barrier dunes,
depositing "great scallops of sand which extend out over the marsh as much
as 750 feet from the eroded foredune" (Nichols & Marston, 1939)•
vailing winds on the R. I. coast are from the SW, W and NW.
Storm winds
approach from all directions except the southwest, with the northwest favored
for duration and velocity.
Southeast winds are rare but are the most severe
when they occur.
Medium (2,0-4.0 m) and high (greater than 4.0 m) wave
swells are predominantly from the east but low swells from the NE, SE, S
and SW are common.

27%

66%>

29.2 Turn around and proceed along Atlantic Ave.
29.5 Park on right at public access to beach west of Hotel Andrea on right oppo
site Crandall Ave., STOP 6

HIGH TIDE LINE
(mean annual change)

DUNE LINE
(mean annual change)

Figure 4. Annual rate of dune line erosion along Rhode Island coast in
meters per year based on photogrammetric mapping for 1939-1972 period.
Rate and pattern of dune line erosion similar to beach erosion for the
same period (Fisher & Regan, 1977).
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STOP 6. Misquamicut Town Beach (Map 2) - The town of Misquamicut is a very
popular beach for day visitors, many coming from the inland Connecticut
cities.
Always a highly commercial developed beach, after the 1938 hurri
cane, of 500 summer homes, only 5 were left undamaged. Because of the low
or absent frontal dunes along this beach, property owners have tried to
protect their property in various ways. At the Andrea Hotel, east of the
right-of-way, an artificial barrier dune was constructed in 196^ to protect
the ocean front of the hotel from wave erosion. A unique feature was that
several dozen scrap automobile bodies were incorporated as the core of this
frontal dune.
In the winter of 1966, severe wave erosion uncovered these
autos, but beach and dune surveys indicated there was less erosion of the
unconventionally constructed foredunes than of the adjacent beach front
dunes.
Inspection of the dune face often does not show any evidence of the
interior auto bodies.
A regional survey of beach and dune erosion along the Rhode Island
coast (Fisher & Regan, 197?) indicates an interesting relationship. Both
the high tide shoreline and dune edgeline were mapped photogrammetrically
for the period 1939-1972 (Figure
). As mentioned earlier, most of the
R. I. shoreline is erosional, but the sand eroded from the high-tide shore
line has not gone into dune building. The survey shows that the entire
coast's duneline's seaward edge was also in retreat.
In general, the reg
ional pattern and rate of shoreline retreat and advance is duplicated in
the pattern and rate of the frontal barrier duneline.

k

ure 5. Western half of Winnapaug Pond and Misquamicut Beach indicating
changes (1939-1975) in beach and dune line as well as subtidal and supratidal washover and tidal delta deposits. Changes mapped photogrammetri
cally (Fisher & Simpson, 1979)-
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29-5 Continue on Atlantic Ave.
30.0 Park on right at Misquamicut State Beach parking lot, STOP 7
STOP 7• Misquamicut State Beach (Map 2) - The extensive parking lot for
the state beach was developed by diverting the original beach road north,
onto the back barrier area, and then back to its original course. The
former back barrier area is then paved for parking (PI. l). Misquamicut
Beach, together with Winnapaug Pond behind it, is an example of the beach
and dune erosion, as well as the backbarrier changes over the period 19391975 (Figure 5). The changes were mapped photogrammetrically from aerial
photographs (Fisher & Simpson, 1979). Along the western backbarrier area
there was an increase in supratidal washover (A.) but decrease in the area
of subtidal washover (B). Subtidal washover did increase along the far
margin of the pond
Along the eastern part of the pond, as shown and
nearer Weekapaug Inlet, supratidal tidal delta deposits increased (d) along
the backbarrier margin.
In the center of the pond subtidal delta deposits
increased (E) while to the east the subtidal delta deposits decreased (f).
Areas not marked with a pattern showed no change. For the regional inven
tory, the entire oceanic shoreline and backbarrier ponds and inlets of the
Rhode Island southern coast were mapped photogrammetrically and the areal
changes calculated for the period 1939-1975 (Fisher, 198l).

(c).

32.1 Proceed on Atlantic Ave. (to right dunes rise to 35')
32. ^ Cross bridge over Weekapaug Breachway and at intersection and stop sign
turn right on Wawoloam Dr.
32.5 Immediately turn right into parking area of Weekapaug Fishing Area, STOP 8
STOP 8. Weekapaug Breachway (Map 3) - The bridge over Weekapaug Breachway,
constructed in 1936, replaces earlier bridges constructed in 1918 and 1898 .
They replaced an earlier wooden toll bridge, l/3 mi upstream, constructed
in 1880 to haul seaweed for commercial purposes. The extensive stone jet
ties, revetment and facing along the breachway is necessary to stabilize
the inlet channel.
In general, if the Rhode Island inlets were not stabil
ized by jetties, they would probably be closed by longshore sedimentation.
All the inlets are at the eastern end of their ponds, migrating to that
position under the west to east longshore current.
Since they cannot mi
grate any further, the sediment carried by the longshore current would pro
bably be transported into the inlet, deposited as a flood tidal delta
deposit and shoal the inlets closed.
Long-term (1939-1973) photogrammetric
mapping (Fisher & Simpson, 1979) of flood tidal delta accretion at the four
Rhode Island inlets was conducted to determine the volume of sediment depo
sited behind each inlet (Figure 6). Flood tidal delta deposition together
with washover accretion are the two main processes that move sediment land
ward. The Rhode Island coast is a microtidal coast with the mean tidal
ranges varying from O .76 m at Watch Hill to 1.07 m at Narragansett and the
extreme spring tide range is 0.9^ m at Watch Hill to 1.3^ n at Narragansett
(NOAA Tide Tables).
Flood tidal deltas on microtidal coasts are generally
poorly developed, although better developed than the ebb tidal deltas.
The Weekapaug Breachway flood tidal delta consists of large subtidal
lobes with a sinuous channel and widespread supratidal vegetated deposits.
The subtidal delta shoals have extended much further into the pond from
1939 to 1976, due probably to construction of the jetties and channel
dredging between 1951 and 1963- This may have increased the inlet flow
velocities and a larger amount of sediment was transported through the inlet.

164

IT OF
STOP 8
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STOP 9

Map 3 ~ Stop 8, Weekapaug Breachway; Stop 9> Weekapaug Point (Watch
Hill Quadrangle).
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Figure 6. Annual rate of supratidal tidal delta accretion at the four
Rhode Island inlets "based on photogrammetric mapping for 1939-1975 per
Flood tidal delta deposits (supra and subtidal) are 1 l/3 times greater
than total washover accretion along this coast (Fisher & Simpson, 1979
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Mean
grain
size
plot
of
foreshore
sediments
(Phi
units)
at
7
August, 1977
The
(excluding revetment stations)
o4
central portion of the shoreline exhibits a lack of the finer grain
(Fisher & Hagstrom, 1980).
leaving Fishing Area parking lot
32.5 Turn
at Weekapaug Point, STOP 9
33-1 Pull off road to
STOP 9* Weekapaug Point (Map 3) ~ Weekapaug Point is a mainland headland
beach, not a barrier beach, The mainland is covered with a bouldery glacial
till because of the crystalline rock from which the glacier derived this
till. As wave action removes the sand and finer sediments, the large size
material remains behind as a lag deposit, These deposits, up to boulder
form the boulder shore platform seaward of the beach.
On a standard
embayed shoreline of submergence these headlands would be considered the
source areas of the sediment of the downdrift (east) barrier beach. To
test this model a series of regional sediment and profile sampling programs
were carried out at If- month intervals in August, 1977; March, 1977» and
October, 1976 (Fisher & Hagstrom, 1980).
Fall 1976 was a period of increased
shore and dune erosion due to a hurricane striking this coast in August,
1976.
Factoral analysis of sediment parameters indicate a three-part sea
sonal coastal pattern (Figure
with the eastern and western, but not cen
tral, sections showing: decreasing grain size, better sorting from winter
to summer beaches, decreasing foreshore slope and increasing foreshore
width. Where erosion rates (short and long-term) are above average, beach
sediments are on the average also coarser.
There was no consistent pattern
of coarser sediment at headland beaches and finer sediment at the barrier
beach. This three-part pattern is probably controlled by a combination of
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wave refraction "by offshore Block Island, wave shadows at the Ft. Judith
Breakwater, and longshore drift disturbance at the jettied inlets.
33-1
33*2
33-4
34.3
33.1
36.6

Continue ahead along road
Bear
at intersection
Turn around at Weekapaug Fire District Beach parking lot
Retrace route to Weekapaug Breachway continuing straight ahead (Weekapaug Rd)
Turn
on US 1A North (Shore Rd.)
Bear
at intersection with US 1 (4-lane) to Narragansett & Wakefield
38.8 Turn right on East Beach Rd.
39-9 Turn left along beach
40.2 Park at Ninigret Conservation Area parking lot, STOP 10
STOP 10. East Beach (Map 4) - East Beach is the location of the Ninigret
State Conservation Area. A large out-door display panel, erected by the
R. I. Department of Environmental Management and the Audubon Society,descri
bes the geology of the Ninigret barrier and has an aerial view of the bar
rier, the pond and the mainland. All cottages along East Beach were des
troyed by the 1938 hurricane but homes built again were destroyed by the
195^ hurricane with damages of $358,000.
When construction began again,
the state condemned the barrier beach, some 3 miles to the Charlestown
breachway, and manage it as a conservation area. A coastal management
report pointed out that the low elevations of the poorly vegetated frontal

Map 4 - Stop 10, East Beach, Ninigret Conservation Area (Quanoch
ontaug Quadrangle
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Figure 8. Plot of dune base elevation at 106 beach/dune profile stations
for survey in October, 1976, indicates statistically a greater relation
ship to long term beach erosion trends than other profile parameters
(Fisher & Gautie, 1978).
Stipple at headlands, dash line at inlets.

dune crest reduces the effectiveness of this barrier as a storm buffer for
Ninigret Pond and the back pond residences. To determine the relationship
of long-term erosion trends to beach and dune topography, 106 stations along
the Rhode Island barrier coast were transect surveyed from dune crest to
low tide level in Fall, 1976 (Fisher & Gautie, 1978).
Factoral analysis
was conducted of the following topographic parameters: foreshore slope,
foreshore, backshore, and total beach width as well as the elevation of
berm crest, frontal dune crest and frontal dune base. This statistical an
alysis determines which parameter is most responsible for differences bet
ween different beaches.
Discriminate analysis indicated that dune base
height (elevation), not dune crest height or beach width, was the most sig
nificant parameter for different beaches when related to long-term erosion
rates of these same beaches (Figure 8). Therefore, prediction as to whether
a beach is eroding more than the regional average can be determined to a
first approximation, by determining whether its dune base height is lower
or higher than the regional average of the same coastline.
In the mid-1970's, environmental impact studies were conducted in this
area for a proposed nuclear power plant to be built on the mainland at an
abandoned military airfield across Ninigret Pond. The intake and outfall
pipes for reactor cooling were to extend beneath the pond and barrier and
discharge offshore in 60 feet of water.
In 1980 the EPA ruled that a federal
conservation area was instead the best use of the airfield.

1S8

41.7
47-9
48.0
48.2
48.3
49.7
50.5

Return along East Beach Rd. to US 1 and turn right on US 1
Turn right on road to Charlestown Beach
Continue straight ahead at intersection with US 1A
Turn left at intersection (Beach/Breachway sign)
Turn right on Charlestown Beach Rd.
Continue on dirt road hearing right after Charlestown Beach parking lot
Enter Charlestown Breachway parking lot, STOP 11
STOP 1 1 . Charlestown Beach (Map 5)- This teach is highly developed with
numerous summer homes of out-of-state owners.
During the 1938 hurricane
numerous homes were destroyed or floated across Ninigret Pond. The 1938
hurricane Stillwater level was 16.5 feet above mean sea level.
In order
to qualify for low cost federal flood insurance, houses must have the first
floor above the "standard flood project" height of 1 1 .5 feet above mean sea
level. Therefore, almost all homes along this beach are built on elevated
pilings.
From the summer of 1978, and for a period of two years, this beach ex
perienced the most severe beach erosion along the Rhode Island coast for the
last 20 years. Several homes on the front dune were lost to the sea along
this beach. The most interesting aspect was that this erosion did not occur
during a hurricane or even during "northeaster" storms. Both the beach and
dune erosion continued for a period of years.
Some of the reasons suggested
for the initiation of this erosion were: changes in the prevailing wind
patterns, changes in storm intensity, changes in storm tracks or the after
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I
L Houses Moved
'— Exhumed Peot
1 '-H o uses Lost and Moved
LWreck

STOP II
Map

- Stop 11, Charlestown Beach (Quonochontaug Quadrangle).
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effects of a minor hurricane that struck August, 1976, hut caused no damage.
The effects of this erosion can be reconstructed in a beach walk from
the Charlestown Breachway, 0.5 mile east, to the Charlestown Beach right-ofway and by reference to photographs taken during the erosion (PI. 2-5).
At the inlet, sediment deposition is usually equal along both jetties, how
ever in 1976-77 excessive accumulation occurred on the west side, while
the beach and dune on the east side eroded (PI. 2). During this time, fur
ther down the beach, just opposite the parking lot, the erosion was so
great that a shipwreck buried under the beach and dune was exposed (PI. 3)*
Rebuilding of the beach by natural processes has again covered this hull
with beach sand.
While beach erosion was great, it was actually dune ero
sion that caused the loss of the house. The support pilings were not driven
deep enough into the dune and as the dune face eroded, the complete pilings
were exposed and the houses collapsed seaward (PI. ^ ) . Finally half-way
along the beach, during spring low tide, in March, 1977» an extensive peat
layer was exposed on the lower foreshore. This peat was identified as tidal
marsh peat and was carbon-dated by the author at 600 B. P. This date means
that 600 years ago this peat was deposited in a lagoon behind a barrier
beach, a barrier beach that had to be a minimum of 5
feet offshore.
What
is now the barrier beach was a tidal pond. This documented migration of
the barrier beach landward by overwash is what preserves the barrier beach
in the face of a rising sea level. Rather than drowning, it "rolls-over"
itself (Dillion, 1970) and so preserves itself.

00

50.5 Return along Charlestown Beach Rd.
52.6 At end of road turn right on Matunuck School Rd.
53*9 Continue on Matunuck School Rd. bearing right and then left at Green Hill
Beach Rd. intersection
55*5 Turn right on Moonstone Beach Rd.
55*9 Continue straight ahead on dirt road (Moonstone Beach entrance)
56.3 Park on left in Moonstone Beach parking lot, STOP 12
STOP 1 2 . Moonstone Beach (Map 6) - This undeveloped beach, leased by the
town of South Kingstown, is part of the Audubon Society wildlife refuge
600 feet to the west and a federal wildlife refuge further to the west.
During the severe dune erosion period of 1976-78, two discoid pebble layers,
together with an organic zone, were mapped in the dune face at 6 .5 feet and
8.0 feet above the high tide line. They are tentatively considered to be
lag deposits from washovers of the 1938 and 195^+ hurricanes.
Dune accretion
above these layers suggests a rate of one inch per year of vertical dune
growth.
Further west, a former inlet site can be recognized from relict
flood tidal delta marshes in Trustom Pond. The term "moonstone" refers to
the numerous discoid shaped translucent white vein quartz pebbles common
on the lower foreshore.
Card Pond to the east often has a temporary high
water inlet through the beach.

56.3 Return along dirt road to entrance
56.8 Turn right at intersection on Card Pond Rd.
57*8 Turn right at intersection, Town of Matunuck, and follow road along beach
58.6 Turn right into Deep Hole Fishing Area parking lot, STOP 13
STOP 1 3 . Matunuck Point (Map 6) - Matunuck Point is a headland beach devel
oped from a glacial till headland.
Wave erosion of this deposit has left
a lag deposit as a boulder pavement extending 300 feet offshore at low tide.
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Map 6 - Stop 12, Moonstone Beach; Stop 13» Matunuck Point, Deep Hole
Fishing Area (Kingston Quadrangle).

Wave refraction around this boulder pavement provides good surfing waves.
Deep Hole refers to a popular offshore fishing hole that is probably rel
ated to the glacial topography on land and may be a drowned kettlehole.
58.6 Return along Ocean Rd. and continue straight ahead on Matunuck Beach Rd.
60.7 Turn right at intersection with US 1
61.5 Turn right to State Beach, East Matunuck (sign), on Succotash Rd.
6 3.3 Park at State Beach parking lot on right, STOP

Ik
%

Ik

STOP
. East Matunuck State Beach (Map 7) - The parking lot and bath
house of this state beach are located directly over the old inlet into
Point Judith Pond and much of the tidal marshes to the north are the veg
etated relict flood tidal delta deposits.
Preservation of these salt
marshes from parking lot encroachment during development of this beach in
the mid-1970's led to numerous state and conservation group discussions.
Problems with beach grass not growing on artificial dunes, heated summer
parking lot runoff into the marshes and beach sand overwash into the marsh
were some of the possible problems.

6 3.3 Leave State Beach and return to US 1 on Succotash Rd.
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7 - Stop 14, East Matunuck State Beach;
Stop 15, Pt. Judith Pond;
Stop 16, Galilee (Kingston and Narragansett
Pier Quadrangles).
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65 .I Turn right on US 1
68.5 Just after 2 bridges turn right at Marina Park exit and park right in
South Kingstown Heritage Park parking lot, STOP 15
■

STOP 1 5 . Point Judith Pond (Map 7) - Marina Park (Heritage Park) overlooks
the head of Ft. Judith or "Salt Pond" which extends over 3 .5 miles to the
ocean.
Where as all the other coastal ponds are elongated parallel to the
coast, only Point Judith Pond is elongated perpendicular to the coast. The
other ponds developed from glacial meltwater channels, while Point Judith
Pond developed from a pre-glacial buried river valley.
It could be con
sidered a "drowned river valley" as is Narragansett Bay to the east.

68.5 Leave parking lot and return to highway turning right on US 1 north.
69 .0 Exit right to US 1A, Rt. 108 and Point Judith (signs)
69 .^ Turn right at stoplight on R t . 108 south (Point Judith Rd,)
73.1 Turn right to Galilee just beyond Fishermens Memorial State Park
7^.2 Turn left at intersection (road now one-way)
7^.6 Park on right at Galilee Breachway state parking lot, STOP l6
STOP 1 6 . Galilee (Map 7) - The Breachway at Galilee is an artificial inlet
that was cut open when the natural inlet to the west shoaled closed. Exten
sive jetties and dredging maintain this channel for the fishing fleet and
the Block Island ferry.
Sand Hill Cove beach to the east of Galilee is the
easternmost barrier beach along the Rhode Island south shore.
It has a
well developed frontal dune and extensive tidal marshes behind i t , probably
relict flood tidal deposits from an earlier inlet which migrated eastward,
up against the Point Judith headland ridge.
Summary
A regional inventory of the coastal geomorphology and sediments of the
entire Rhode Island south shore barrier beach shoreline was conducted on a long
term and short-term basis to provide a data base for coastal management purpose
as follows:
I. Photogrammetric mapping of the 1935-1975 period revealed the following long
term changes:
A. The entire coast is eroding and the average rate is 0.2 m/yr.
The only long-term accretion was on the up-drift side of inlet jetties.
B. Frontal barrier dunes along this coast are also eroding and the
rate and pattern is similar to the above shoreline erosion.
C. Flood tidal delta deposition at the U south shore inlets is 1 1/3
times greater than accretion by washovers along the entire coast.
D. Washovers occur more on the western half of the coast. Where
washover deposition is above average, beach erosion is above average 27%
of the time.
II. Short-term seasonal synoptic regional inventory surveys and sampling
revealed the following:
A. Regional beach and dune profile surveys indicate that it is the
elevation of the base of the dune that is the best indicator of long-term
erosion trends.
B. Regional seasonal beach sediment sampling, at a U month interval,
indicates a three part pattern for the coast with coarser grain sizes in
the center.
Where long-term erosion rates are above average, beach
sediments are also coarser.
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